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1 TECHNICAL PROGRESS 
 
This progress report covers the second three months of the work programme from 1st January to 




The overall objective of the full research programme is: 
 
• To produce a standard methodology that enables the Environment Agency to 
assess the extent of ecological damage caused by acidification in controlled 
surface waters in order that they can make considered comment on short and 
longer term effects and on the likely effects of changes in land use. 
 
The specific objectives  are as follows: 
 
• To produce an  algorithm to differentiate biological communities into groups 
which reflect the effects of acidification on their environment. 
 
• To test the algorithm using field data 
 
• To  propose monitoring guidelines for applying the algorithm nationally. 
 
• To produce an R&D Technical Report and Project Record in accordance with the 
Environment Agency’s Guidelines to Reporting. 
 
• To use the project output to produce a paper for publication in a relevant 
scientific journal. 
 
1.2 Work Programme and Timetable for the R&D Project  
 
The targets and timescales for the R&D programme were set out in IFE’s tender bid, as accepted 
by the Environment Agency. The delay in beginning the R&D study led to a revised timetable 
being set out in the previous project progress report (Furse and Symes, 1998) which was 
accepted by the Agency. 
 
 
1.3 Work Programme for the Reporting Period  
 
The intended work programme for the reporting period, as set out in the previous progress report 
(Furse and Symes, 1998) was as follows: 
 
• Completion of data acquisition 
 
• Continuation of data transfer 
 
• Selection of 1990 RQS samples for species identification
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• Completion of data review 
 
• Completion of discussions on the University of Wales system 
 
• Commencement of identification of RQS samples 
 
• Commencement of preliminary analyses 
 
 
2 INTERIM RESULTS 
 
 
2.1 Data Acquisition, Review, Transfer and Logging 
 
For reasons outlined in the previous report, data acquisition has continued to concentrate on 
macro-invertebrates. 
 
Four data-sources are currently being considered: 
 
• Species data held by IFE 
 
• Species data to be acquired by IFE through further analysis of samples they held 
in store from the 1990 River Quality Survey 
 
• Species level data held by the Agency and collected by them using RIVPACS 
compatible methodologies 
 




2.1.1 Species level data held by IFE 
 
The availability of data from this source was described in the previous report. 
 
 
2.1.2 Species level data acquired by analysis of 1990 River Quality Survey samples 
 
As part of the terms of agreement for this collaborative R&D programme between the IFE and 
the Agency, IFE agreed to provide funds for the species level identification of samples from the 
1990 River Quality Survey (RQS) which are held in long term store near the IFE’s River 
Laboratory at Wareham. 
The consultation letter sent to selected Agency personnel (Furse and Symes 1998) requested 
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low, pH 7.0 to >6.0, moderate, 6.0 to >5.3 and high  5.3.  Correspondents were sent lists of all 
known sampling sites from the 1990 RQS and were asked to mark these with approximately 30 
sites spread across the three categories. 
 
Two of the ten former NRA Regions in existence in 1990 (Anglian and the Devon Area of South 
West) returned complete or partially annotated site lists in the manner requested , four 
regions/areas (Southern, Northumbrian, Welsh, Yorkshire and Cornwall Area of South West) 
sent other forms of lists of recommended sites/rivers, North East Region supplied a list of sites 
they had sampled in their own internal acid water survey of 1989 and Midlands provided 
information directly at a requested meeting with IFE.  Two Regions provided no written reply, 
Thames which has no known acid streams and Wessex which has relatively few.  At a 
subsequent meeting Adrian Brown of the former Wessex NRA Region Bridgewater Office 
confirmed that there were no suitable acid streams in that area.  
 
The returned information provided the initial basis for site selection.  Further helpful information 
which assisted this process came from Graham Rutt (Welsh Region) who had applied the so-
called “University of Wales” system (Rutt et al., 1990) to all sites from the 1990 RQS which he 
considered to be acid.  In the absence of pH data for all sites he found that a total hardness value 
of 30 mg l-1 CaCO3 provided an effective upper limit for acid sites. 
 
Using data on the 1990 RQS and the 1995 General Quality Assessment (GQA) supplied to IFE 
by the Agency for R&D  Project (EMA 036, “Analysis of 1995 Biological Survey Data: Phase 2 
- Post-survey Appraisal”) a list was set up of all sites common to both surveys, ordered, within 
each of the ten regions, by their mean annual hardness value for 1995.  This list provided a 
second basis for site selection. 
 
In discussion with Graham Rutt and Frank Jones, it became clear that spring was the best season 
for the detection of acidification effects using macro-invertebrate assemblages.  This season (or 
winter in one sub-set of Rutt’s data) was common to the sampling regimes of the UK Acid Water 
Monitoring Programme (Patrick et al., 1995), the Welsh Acid Waters Survey (Stevens et al., 
1997) and the existing biological algorithms of Wade et al. (1989) and Rutt et al. (1990).  Spring 
was also one of the two seasons sampled during the 1995 GQA and one of the two alternate 
seasons proposed by the IFE for test sampling of the algorithm(s) they would develop.  It was 
therefore decided that the 100 additional samples identified from the 1990 RQS would all be 
from spring.  This provided a third criterion for sample selection since many spring samples from 
the 1990 RQS were discarded before the contract between the NRA and IFE was in place to audit 
and store the samples. 
 
The site selection process also took into account the altitude, distance from source and discharge 
categories of each site, as determined from the 1995 GQA data-base, in order to get a good 
spread of these features. 
 
Applying these criteria provided a list of 112 sites (Appendix 1) which were successfully 
retrieved from storage for consideration for identification.  Additional samples were taken to 
forestall the need to return to the store to retrieve extra samples, which is a difficult process, and 
to allow for the fact that not all sites were suitably preserved or were unsuitable because of other 
influences on the site.   Separate lists of sites from each Region will be sent to appropriate 
Agency staff so that they can identify sites that are subject to other confounding sources of stress. 
 The range of environmental conditions at these sites is shown in Figure 1. 
Figure 1 The distribution of total hardness values of 112 sites, selected for further 
identification of their spring 1990 RQS samples, in relation to their altitude, 
   distance from source and discharge (mean annual flow category).
Sorting and identifying the 100 samples to be processed by IFE will begin in the next reporting 
period. 
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Comparatively little information on existing species level information was supplied by the 
Agency  staff during the consultation exercise 
 
The two main sources of data wholly or partial under the control of the Agency were the data-set 
collected by Graham Rutt and colleagues in order to create the “University of Wales” System 
(Rutt et al., 1990) and the results of the Welsh Acid Water Surveys (Stevens et al., 1997). 
 
Graham Rutt has kindly supplied his data-set in electronic format and he and Frank Jones (Welsh 
Region) have agreed to assist in the provision of data from both the first and second Welsh Acid 
Water Surveys (WAWS) of 1984 and 1995. 
 
The data set supplied by Graham Rutt includes information from Welsh and North East Regions 
and the former Scottish River Purification Boards and was collected between 1981 and 1986. 
 
The WAWS data are currently being upgraded to an improved format and delivery is expected 
once this process has been completed. 
 
The other data held by the Agency are mainly in small data-sets.  The following lists the 
information supplied by Environment Agency Region: 
 
Anglian : No information 
North East  : PhD studies by Julie McNish on the buffering capacity of the streams of 
North Yorkshire, including the North York Moors, and by Debbie Cowen 
who is working on buffer zones in the afforested North York Moors area 
of the upper Derwent.  Ann Lewis volunteered to contact Debbie Cowen 
to ask whether she would make her data available. 
North West : No information apparently available at species level but results made 
available for 116 sites where data were identified to a mixed level 
(mainly to genera but some to species and others to family or broader 
grouping) with abundance categories.  These data assumed to be broadly 
the same as supplied to Graham Rutt for developing the “University of 
Wales System”. 
Midlands : Information supplied by post by Alan George and verbally during 
meeting between Midlands Region staff and IFE suggests that few data 
are likely to be available and those that are available will include work on 
streams subject to liming.  The few data available result from work on the 
Hafren Forest in the early 1990's undertaken by John Gee.  Alan George 
identified two other species level data-sets comprising five sites on the 
River Twrch sampled twice yearly from 1990 to date and five sites on the 
Severn upstream of the confluence with the Dulas sampled twice a year 
between 1990 and 1996.  Lucy Morris is investigating the availability of 
data. 
Southern : No species level data available. 
South West : In her written reply, Lucy Brown said that Devon Area staff hold data on 
three major data-sets with between 16 and 32 sites in each.  Only one of 
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Dart and Avon catchments in spring 1996.  These streams arise on 
Dartmoor and are naturally acidic in their upper reaches.  Some are also 
affected by mining activity and all possibly by acid deposition.  Lucy 
Brown considers that eleven of the 32 sites are likely to be acidic.  In a 
subsequent meeting between IFE and biologists from the Exeter and 
Bridgewater Area Offices further sites were identified on the River 
Okement and Cherry Brook as having species level data available.  Both 
the animals identified and the re-constituted samples were still available 
and four River Okement samples and equivalent vials of samples were 
given to IFE in case they were of value to the project. 
Thames : No reply received but total hardness data from the 1995 GQA suggest 
that there are no acid sites in the Region. 
Welsh  : The principal holdings are the data described above as having been used 
to develop the “University of Wales” system or those collected during the 
1984 and 1995 WAWS. 
 
Acquisition and logging of these data are about six weeks behind schedule and particular efforts 
will be made to rectify this delay in the next reporting period. 
 
 
2.1.4 Family level data from national surveys 
 
The development of a data-base holding the biological, physical and geographical results of the 
1990 RQS and 1995 GQA is virtually complete but the incorporation of chemical data is still 
under development.  The only chemical data held to data are total hardness values for the 1995 
GQA sites.  The rest of the chemical data remains to be acquired. 
 
 
2.2 Evaluation of the University of Wales System 
 
During the reporting period three separate meetings were held with Environment Agency 
biologists from the Welsh, Midlands and South West Regions.  At each meeting the applicability, 
value and deficiencies of the “University of Wales” system (Rutt et al., 1990) were discussed.  
Additional comments were obtained in writing from biologists in the Anglian and North East 
Regions and verbally from biologists in the Midlands and South West Regions. 
 
The system was developed by the University of Wales under contract to the former Nature 
Conservancy Council.  In developing the system the most detailed common level of 
identification available from the three data suppliers, Welsh and North West NRA Regions and 
the Scottish Purification Boards was used. 
In many cases the important families were represented by a single species as the best indicator of 
acidification (eg Gammaridae, Gammarus pulex; Baetidae, Baetis rhodani) so the system was 
often effectively working at family level. 
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Chloroperla tripunctata is more sensitive to acidity than C.torrentium according to Graham Rutt. 
 
In Graham Rutt’s view, it is likely that greater discrimination between states of acidification 
could be obtained from using abundance data at family level than presence/absence data at 
species level but that remains to be fully tested. 
 
The system has been widely and effectively used in the Welsh Region in connection with routine 
regional surveys and national river quality surveys.  It has also been helpful in surveying 
catchments about to be subjected to afforestation in order to set baseline levels prior to planting 
and to evaluate the potential impacts of the planting programme and in developing Catchment 
Management Plans (CMP’s) or Local Environment Agency Plans (LEAP’s) 
 
The system was apparently never used by the Nature Conservancy Council and it is increasingly 
rarely used in the Environment Agency Welsh Region.  Part of the reason for that is that there 
has been a lull in the rate of afforestation, meaning fewer special investigations have needed to 
be conducted, and partly because new guidelines for afforestation near water bodies has reduced 
their impact upon stream acidity in Graham Rutt’s view.  Furthermore, surprisingly, there is still 
no common Welsh regional policy on the detection and management of acidification. 
 
The system was also used to evaluate the results of the 1990 RQS.  Graham Rutt applied the 
algorithm to all sites with a total hardness of less than 30 mg l-1 Ca CO3.  Each of these sites was 
assigned an acidification class and the results sent to biologists in each NRA Region for 
evaluation. 
 
A common criticism of the system, re-iterated by North East Region in their written comments is 
that it fails to distinguish between acid sites and those affected by mine drainage or heavy metal 
pollution.  Rutt’s view was that this was always acknowledged to be the case, even during the 
systems development, and that the main purpose of the algorithm was to detect the impact of an 
environmental stress and to follow up this detection with a more detailed local investigation. 
 
The written reply from Anglian was that the system did not work well in their region because 
many of the taxa whose absence was indicative of acidification, such as Heptageniidae, 
Taeniopterygiidae and Perlodidae) had a limited distribution in their Region.  Thus several sites 
were classed as acidified purely because these taxa were absent due to the geography and habitat 
structure of the site.  In addition, they felt that the effects of domestic and industrial discharges, 
salinity and low flow problems could also be interpreted as die to acidification when the 
“University of Wales” system was applied. 
 
Similar concerns were expressed by Midlands Region who would have preferred a system which 
included some positive indicators of acidification whose presence was a key diagnostic feature, 
rather than a series of negative indicators significant for their absence.  They preferred an 
algorithm developed for the Forestry Commission by the Pitlochry Laboratory because it put 
more weight on positive features. 
 
A fuller review of the consultation exercise will be given in the project Technical Report.  
2.3 Test Sampling for Algorithm Appraisal 
 
The algorithm(s) under development will probably use spring data.  It is therefore important that 
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The test sites were therefore selected using the following criteria: 
 
• they encompassed a broad geographic spread 
• they included sites across the three categories of acidification described above 
(low, medium and high) 
• appropriate chemical data were available for the site for each of the previous five 
years, including monthly measurements of pH and conductivity, frequent 
measurements of total hardness and, preferably frequent measurements of 
aluminium, manganese and iron concentrations 
• they were substantially free of other forms of environmental stress 
• ease of access, preferably including available Agency “site sheets” 
 
Environment Agency staff were consulted to assist in the selection process.  The fifteen squares 
selected are shown in Table 1. 
 
Table 1 The fifteen squares selected for the test sampling programme, together with 
their five-year mean pH. 
 
    River  Site   NGR    Region  Mean 
PH 
Withey Brook  u/s Bastreet Intake SX 2430 7640   South West 6.41 
Cowsic River  Beardown Farm  SX 6028 7529   South West 6.42 
West Okemont  20m u/s Vellake Br. SX 5550 9055   South West 6.33  
Plaitford Stream  u/s Plaitford Ford SU 2779 1958   Southern 6.74  
Pippingford Brk Trib Mardens Hill  TQ 4989 3256   Southrn  6.91 
Nant Blaenpelenna  u/s Middle Mine  SS 8157 9782   Welsh 
 6.05 
Afon Irfon   Llanerch-Yrfa  SN 8330 5560   Welsh  5.38 
Afon Tryweryn   u/s Llyn Celyn   SH 8383 3984   Welsh   6.45 
River Severn  Cwm Ricket  SN 8610 8670   Midlands <6 
River Severn  Felindre Bridge  SN 9440 8390   Midlands 6.77 
Tarn Beck   Tongue House  SD 2350 9750  North West 5.95 
River Roch   u/s Summit  SD 9470 1870  North West   ? 
Strines Dyke  u/s Strines Reservoir SK 2210 9080   North East 5.80 
River Esk   u/s Woodhead   NZ 6510 0360   North East 6.13 
Lewis Burn   Bridge   NY 6320 8920  North East 7.20 
 
Sampling of these sites will take place in April 1998 since there will be no further opportunity 
for spring sampling for the duration of the contract.  At each site two macro-invertebrate samples 
will be taken which will, between them, provide compatibility with most of the methods used in 
other comparable studies.  One sample will be a standard, three minute RIVPACS sample and 
the other will b a three minute kick sample taken from a riffle.  The current plan is only to 
identify the RIVPACS samples but the riffle samples will be retained in case both the need and 
the finance becomes available to deal with them. 
Diatom samples will also be taken and retained for each site.  Collecting will be undertaken 
using the TDI (Trophic Diatom Index) methodology being developed for the Environment 
Agency by Martyn Kelly of Bowburn Consultants.  Kelly has been consulted about the most 
appropriate preservation techniques for long term sample storage.  It is possible that these 








3 PLANS FOR THE NEXT REPORTING PERIOD 
 
The next reporting period is from 1st April 1998 (month 7) to 30th June 1998 (month 9). 
 
• Completion of data acquisition 
 
• Continuation of data transfer 
 
• Continuation of data-logging 
 
• Commencement of identification of RQS samples 
 
• Collection of macro-invertebrate and diatom samples from the fifteen test sites 
 
• Commencement of preliminary analyses 
 
Particular efforts during this quarter will be directed towards the completion of the data 
acquisition phase in order that the data are ready for analysis as soon as the hundred 1990 RQS 
sites have been identified. 
 




4 FACTORS WHICH MAY AFFECT THE ATTAINMENT OF 
ANY TARGETS OR TIMESCALES 
 
The slow start to the project, for reasons explained in the previous report (Furse and Symes, 
1998) means that the project is still running approximately six weeks behind schedule. 
 
It had been hoped to re-coop some of this time over the past reporting period but a commitment 
to get the sampling programme for another Agency R&D co-project, “Countryside Survey 2000" 
up and running on time meant that priority was directed to that objective. 
 
The principal delay is in the acquisition and logging of data from sources other than IFE.  This 
has had the knock-on effect of delaying the start of data analysis.  These elements are still six 
weeks behind schedule but it is hoped to recover much of this time over the next quarter and all 
of it in the next two quarters. One element of the project, planning for test sampling, is ahead of 
schedule. 
 
No delay in the total completion of the work is anticipated. 
5 FINANCE 
 
The work conducted to date has been within the agreed budget. 
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6 REASONS FOR ANY LIKELY UNDER OR OVERSPEND OF 
BUDGET 
 
No under or overspend of the budget is currently anticipated. 
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Appendix 1 The 112 sites from the 1990 RQS selected for possible species level 
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